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Abstract 
Background and aim: 
Retinoic acid,(RA) plays multiple roles in many biological processes such as proliferation, 
differentiation and cell death. This study was aimed to investigate apoptotic effects of  RA on the 
human umbilical cord Wharton's jelly derived mesenchymal stem cells and to study caspase 
activation pathways and receptors involved in retinoic acid signal transduction pathways. 
Methods: 
Following the isolation of stem cells from the Wharton's jelly of the human umbilical cord 
and evaluation of cell-surface markers by flow cytometry and RT-PCR techniques, growth curve 
of these cells through passages one to five was generated from which a population doubling time 
was determined. To study apoptotic effect of RA, cells from passage two were divided in two 
groups, one group initially being cultured for 24 hours and the other one for 72 hours. Then these 
two groups were treated with different concentrations of RA for 4 and 6 days. The effects of RA 
were also studied on stem cells at different passage numbers and with different densities. Finally, 
MTT assay was used to evaluate viability rate for RA-treated cells. Morphological characteristics 
of apoptotic cells were analyzed through EB/AO and DAPI staining methods. Using RT-PCR, 
expression of RA receptor genes and genes involved in apoptosis were analyzed. 
Results: 
Wharton's jelly derived-stem cells in passages 1 and 2 had shorter lag phase and less PDT 
compared to passages 3 to 5. In the 24-hour cell group, mean percentage of viability in cells 
exposed to RA was decreased in a dose-dependent manner. However, inhibitory concentration 
for 50% of the cells was not detected.  In this group, the same results were observed through 
increasing the RA exposure from 4 to 6 days. In the 72-hour cell group, RA showed more 
profound effects and cell viability rate was decreased to 44% in 10
-7
 M of RA. More exposure 
time to RA  from 4 to 6 days made these cells more sensitive to physiological levels of RA (10
-10
 
- 10
-8
 M) and the most sensitive cells were those in passage 2 cultured at the density of 1000 
cells per well. EB/AO and DAPI staining revealed blebbed cytoplasm and apoptotic nuclei in RA 
treated cells.  RT-PCR analysis showed enhanced expression for retinoic acid receptor genes 
(RARα and RARβ), and genes involving apoptosis (Caspase3, Caspase8, Caspase9 and Bax) 
expression in cells treated with 10
-7
 M of RA  but in contrast, expression of anti-apoptotic gene   
(Bcl-2) decreased.  
 Conclusion: 
Exposure to 10
-7
 – 10-5 M of RA triggers extensive apoptosis and enhances RAR expression 
in proliferating Wharton's jelly-derived stem cells at passage two. 
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